High-resolution satellite precipitation products, which can provide a reasonable depiction of the spatial extent of rainfall, have been increasingly used to model hydrological processes. In this study, we introduced important satellite rainfall data -Fengyun (FY) precipitation product, and evaluated the data through streamflow simulation using the Soil and Water Assessment Tool model in Huifa River basin, China. Three precipitation inputs were conducted to investigate the simulation performance of the FY precipitation product: (1) product is a significant data source in modeling hydrological processes. Moreover, it is reasonable to use the mean values of the satellite precipitation pixels within the subbasins.
INTRODUCTION
Precipitation is often identified as the most important variable in modeling watershed streamflow. Most commonly used watershed models (such as SWAT, AGNPS and TOP-MODEL) are designed to readily incorporate data from rain gauges. The model performance is strongly influenced by the density of the rain gauge network (Sun et al. ; Anctil et al. ; Xu et al. ) . As a traditional data source of precipitation, rain gauge networks are usually not able to fully represent the spatial pattern of rainfall (Strauch et al. ) . Remote-sensing technologies potentially provide a reasonable depiction of the spatial extent of precipitation at the watershed scale (Tobin & Bennett ) . Hydrologists are attracted by the growing availability of high-resolution satellite precipitation products, particularly in developing countries and remote locations where weather radars are absent and conventional rain gauges are sparse (Bitew et al. ) .
Three satellite rainfall products are most widely used to drive simulations, which include tropical rainfall measuring mission (TRMM) multi-satellite precipitation analysis (TMPA) method near-real-time (3B42RT) product, TMPA method post-real-time research version (3B42) and climate prediction center morphing method. Studies have been conducted by hydrologists in different places using these satellite rainfall products (Yu et Then, we obtained the daily precipitation of the virtual rain gauges with Zonal Statistics As distributed assuming there is no interaction and dependency (Neitsch et al. ) . Runoff is predicted separately for each HRU and routed to obtain the total runoff for the watershed. The hydrologic cycle is based on the water balance equation
where SW t is the final soil water content (mm H 2 O), SW 0 is the initial soil water content on day i (mm H 2 O), t is the time 
SWAT input data

Precipitation input data
In this study, three different precipitation inputs were applied to simulate the streamflow of Huifa River basin.
• Case 1: precipitation data of three rain gauges (Huadian, Meihekou and Panshi).
• Case 2: pixel values of FY-2 precipitation products nearest to the geographic centers of the subbasins.
• Case 3: a virtual rain gauge is created in each subbasin.
Mean values of FY-2 precipitation pixels within the subbasins are regarded as the virtual rain gauges' precipitation. 
Model calibration
The formulated SWAT models for three cases scenarios were independently calibrated using SWAT-CUP (calibration and uncertainty programs 
where Q obs is the observed discharges, Q obs is the mean of observed discharges, Q sim is the simulated discharges, Q sim is the mean of simulated discharges.
RESULTS AND DISCUSSION
Accuracy assessment of FY-2 precipitation data Pixels in the FY-2 precipitation data where the three rain gauges were located were extracted to evaluate the precipitation estimate accuracy. The evaluation was con- coefficient (r) was used to describe the estimate accuracy of FY-2 precipitation data. It is defined as follows:
where P obs is the observed precipitation, P obs is the mean of observed precipitation, P FY is the FY estimated precipitation, P FY is the mean of FY estimated precipitation.
FY-2 precipitation data showed a normal performance on estimating daily rainfall, with correlations of 0.56, 0.70 and 0.69, respectively. Further analysis of the absolute errors among the three rain gauges indicated that absolute errors ranged from À60 to 60 mm and almost became larger in summer, which may be related to seasonal precipitation over the watershed.
Comparison of monthly observed precipitation and FY-2 precipitation data was also applied (Figure 4 ). FY-2 precipitation data showed a promising estimate on monthly precipitation, with correlations of 0.97, 0.98 and 0.99.
Comparison of precipitation input
The mean annual precipitation for the three precipitation 
CONCLUSION
In this study, we compared the accuracy of SWAT streamflow simulations using FY high-resolution satellite rainfall product and rain gauge data in Huifa River basin. accuracy of the FY precipitation product had regional differences in China. In this paper, we have only run the model in Huifa River basin, northeast China. Our future work will discuss the performance of streamflow simulation using FY precipitation product at different time steps in different places in China. 
